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Abstract This paper deals with models, relaxations and algorithms for an integrated approach to vehicle
and crew scheduling. We discuss potential benefits of integration and provide an overview of
the literature, which considers mainly partial integration. Our approach is new in the sense that
we can tackle integrated vehicle and crew scheduling problems of practical size.
We propose new mathematical formulations for integrated vehicle and crew scheduling
problems and we discuss corresponding Langrangian relaxations and Lagrangian heuristics. To
solve the Lagrangian relaxations, we use column generation applied to set partitioning type of
models. The paper is concluded with a computational study using real life data, which shows
the applicability of the proposed techniques to practical problems. Furthermore, we also
address the effectiveness of integration in different situations.
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minimum maximum minimum maximum minimum maximum minimum maximum
number of pieces 1 1 2 2 2 2 2 2
start time (min.) 645 646 914 915
end time (min.) 1177 1334
piece length (min.) 30 300 30 300 30 240 30 300
break length (min.) 15 90 15 90 15 90
duty length (min.) 30 300 532 420 570
work time (min.) 30 300 532 420 570
Type 1 (Tripper) Type 2 (Early Duty) Type 3 (Normal Duty) Type 4 (Late Duty)
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